Introduction
Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) are disorders associated with non-cardiogenic pulmonary edema and neutrophil-rich inflammation. ALI/ARDS often occurs in the setting of pre-existing acute febrile illnesses such as pneumonia, sepsis, and severe trauma. Furthermore, ARDS occurs in almost one-fourth of victims of heat stroke, in which elevated core temperature is the precipitating event. We hypothesize that exposing endothelial cells to febrile range temperatures (FRT) increases their permeability for macromolecules and capacity for neutrophil transmigration.
Methods
Postconfluent human microvascular endothelial cell (hMVEC-L; Clonetics) monolayers were established in 3 mm pore, Matrigel™-coated transwell inserts and incubated for 6h or 24h at 37°C or 39.5°C (FRT). Negative and positive controls were untreated monolayers and HMVEC-Ls treated with 0.25 U/ml TNFa for 6h at 37°C, respectively. Heparinized venous blood was collected from healthy subjects and PMNs were isolated by dextran sedimentation and Ficoll-Hypaque density centrifugation, labeled with Calcein AM and 5 x 10 5 PMNs were transferred to the upper chambers of the transwell filters. IL-8 (100 ng/ml) was added to the lower chambers and the cells were incubated at 37°C for 2h and PMN TEM was determined by measuring fluorescence intensity of Calcein AM in the lower chamber of the transwell filters. The role of ERK and p38 MAP kinases was analyzed by co-treating monolayers with ERK (10 µM U0126) and p38 (10 µM SB203580).
Results
Exposing HMVEC-Ls to 39.5°C for 6h and 24h increased subsequent PMN TEM by 6.5 and 7.3-fold, respectively vs. untreated 37°C cells. In contrast, TNFα treatment only increased PMN TEM by 5.8-fold. Co-treatment with either U0126 or SB203580 abrogated the effect of FRT exposure on TEM. MTS assay revealed no significant cytotoxicity by exposure to UO126, SB203580, and/or FRT.
Discussion
FRT increases endothelial capacity for neutrophil transmigration through a pathway requiring ERK and p38 MAP kinases. These effects might contribute to the increased neutrophil accumulation and lung injury associated with hyperthermic states.
